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I
The economic imbalances which were revealed by the 2007+ fi nancial crisis have intensifi ed the economic and academic debate on the issue of the op� mal size and concentra� on model of banking sectors, especially poin� ng out signifi cant systemic risk, risk of ins� tu� ons too big to fail, and risk generated by cross-border banking. At the same � me, an ongoing consolida� on process across all countries was observed -also in Poland. The consolida� on in the Polish banking market has various causes, including: consequences of the last fi nancial crisis, global mergers and acquisi� ons (M&A), restructuring of interna� onal banking groups, or need of non-organic growth in order to gain eff ec� veness of scale and increase market share.
In Poland, as in most CEE countries, the banking sector plays the major role in the fi nancial system. Therefore, it is of great importance to analyse all possible threats to its soundness -increased concentra� on poten� ally being one of them.The main goal of this ar� cle is to analyse the changes of concentra� on in the banking sector in Poland, including the ownership concentra� on, while a� emp� ng to determine its soundness (using the fi nancial stability ra� os method). The purpose of the study is also to prove a thesis that limited concentra� on with diversifi ca� on of the ownership structure and its limited concentra� on favours stability of a banking system. The study was carried out on the basis of an analysis of literature (both Polish and English) and compara� ve analysis (of the concentra� on of the Polish banking sector against other European countries). Qualita� ve analysis was complemented with quan� ta� ve research, based on analysis of sta� s� cal data.
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The issue of market size and concentra� on has been of interest to many scien� sts, regulators and banking professionals. Especially the 2007+ fi nancial crisis revealed macroeconomic imbalances and therefore, it made many people further ponder the ques� on of proper size of single en� � es within the fi nancial sector and the op� mal level of its concentra� on. Kindleberger (1978) and Minsky (1982) argued that fi nancial instability and crises are facts of economic life and are inevitable. Minsky defi ned fi nancial instability as a process in which rapid and accelera� ng changes in the asset prices take place rela� ve to the prices of current output. A� er each boom, overtrading and fi nancial distress will come. This means, that no ma� er what the structure of the sector is (both asset concentra� on and ownership concentra� on), sooner or later the soundness of the sector will be endangered. However, there are ques� ons about what kind of breakdown the sector will be faced with (a cyclical crisis in the whole sector or a series of smaller crises) and what the consequences may be -and here the outcome, according to scien� fi c theory, may be dependent on the sector's structure.
Economic thought and empirical evidence provide confl ic� ng predic� ons about the correla� on between banking concentra� on and fi nancial stability (Heimeshoff &Uhde, 2008) , and therefore over the years two main thoughts have been developed in the theore� cal literature: concentra� on-stability and concentra� onfragility. The aim of this chapter is to examine what available research says regarding the possible infl uence of a lower or higher concentra� on of the banking sector on its soundness.
The concentra� on-stability view indicates that consolida� on, and in turn an increase of concentra� on, provides various benefi ts for the banking sector. Highly concentrated and less compe� � ve banking sectors are o� en associated with a lower probability of banking failures. In a less concentrated sector there is a higher number of ac� ve banks, and this in turn leads to a strong compe� � on. Craig and Dinger (2010) state that such condi� ons lower banks' profi tability and undermine their stability, as banks with less market power are more likely to choose risky strategies. On the other hand, in more concentrated sectors these eff ects are reversed and as a result lead to a lower level of non-performing loans (Kozak, 2013, p. 14) . Large scale of ac� vity enables banks to achieve economies of scale, which in turn may lead to reduc� on of opera� ng costs and improvement of both profi tability and solvency levels-monopolis� c banks may use higher profi ts to build up a capital buff er (by retaining profi ts), which will protect them in the case of external macroeconomic shocks. This has been also confi rmed by Berger, Klapper and Turk-Ariss (2008) , who claim that banks with a higher degree of market power have less overall risk exposure.
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The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme What is more, larger banks tend to be more diversifi ed (in terms of: banking model, off ered products and geographical reach) -as opposed to small banks which o� en run on a specialized bank model -and therefore reduce concentra� on risk. It is also believed that a smaller number of big banks may be easier for regulatory authori� es to eff ec� vely supervise and analyse, which in turn may lead to a decline of system-wide contagion (Davis, 2007) . Tabak, Guerra, Lima and Chang (2007) tested the rela� on between non-performing loans (NPL) in the Brazilian banking system and macroeconomic factors, systemic risk and banking concentra� on. The result indicated that banking concentra� on has a sta� s� cally signifi cant impact on NPL, sugges� ng that more concentrated banking systems may improve fi nancial soundness through reduc� on of bad loans. Beck, Demirgüç-Kunt and Levine (2003) also inves� gated the impact of bank concentra� on and regula� ons, bank ownership and the overall compe� � ve and ins� tu� onal environment on banking system fragility using crosscountry data on 70 countries and 47 crisis episodes. The authors have proven that bank concentra� on has a stabilizing eff ect and that concentrated banking systems are less likely to experience systemic banking crises. In the course of their research they confi rmed that the overall impact of concentra� on on fragility is nega� ve.
On the other hand, the concentra� on-fragility hypothesis argues that a highly concentrated banking sector poses a threat to the fi nancial stability and generates systemic risk. Boyd and De Nicoló (2005) claim that an increased banking sector concentra� on, due to high market power of big banks and declining compe� � on, may lead to lower interest rates on deposits and higher interest rates on loans. As banks will want to earn more in their loan markets by charging higher loan rates, at the same � me the borrowers will face higher costs and an increase in their own risk of bankruptcy. This eff ect will be further strengthened by moral hazard on the borrowers' side, as they will adopt riskier projects to compensate for higher loan interest rates and loan repayment. Therefore, a decreased number of banks will lead to a higher level of loan por� olio risk, an increase of likelihood of defaults and therefore entail higher bank fragility.
Uhde and Heimeshoff (2008, pp. 21-23 ) used bank balance sheet data from commercial banks across the EU-25 for the period from 1997 to 2005 and found that an increasing market concentra� on has a nega� ve impact on fi nancial soundness and that the nega� ve impact of higher market concentra� on on fi nancial stability occurs due to the fact that larger European commercial banks tend to engage in riskier investments than smaller banks. A similar result has also been obtained by Pawłowska (2015, p. 22) , who did research to determine the rela� onship between compe� � on, concentra� on and risk-taking and in the course of this examina� on she found, based on panel data analysis, that increasing the concentra� on and size of the banking sector within the EU-27 from period 2006-2010 had a nega� ve impact on fi nancial stability.
Many specialists also point out that as consolida� on is a process of non-organic growth by acquiring assets of an acquired en� ty, the result is a crea� on of a new bank which is larger than the previously exis� ng banks. What is more, the consolida� on process may happen both within business lines but also across business lines, resul� ng in fi nancial conglomerates that off er commercial and investment banking, insurance and pension fund services. Beck (2008) raises the argument that while consolida� on has o� en been jus� fi ed by effi ciency, the process of consolida� on and the resul� ng fi nancial conglomerates have given rise to stability concerns -the size, complexity of these ins� tu� ons might make it diffi cult for authori� es to intervene and poten� ally close such ins� tu� ons, a phenomenon knownas too big to fail (TBTF). In highly concentrated banking sectors regulators are more concerned about single big bank failures (due to, among other aspects, the market share, interconnectedness and eff ect of contagion) and therefore such banks are likely to receive public aid. These banks are too big to be allowed to collapse, and therefore the TBTF fi rms expect that failure will be prevented -thus they have an incen� ve to take greater risks than they otherwise would because they are shielded from at least some nega� ve consequences of those risks (Labonte, 2015, p. 2) . As a result, these banks may behave in a way, that makes it more likely they will go bankrupt (moral hazard).
There is also available research which tried to examine the rela� onship between concentra� on and soundness, but did not provide a defi nite answer. Kil (2015) examined this rela� onship in CEE countries using sta� s� cal analysis (examining correla� on between HHI, CR5, NPL and Z-score) and some countries with increasing asset concentra� on were more stable (Serbia, Croa� a, Slovakia), while in others increasing concentra� on had "e- Finanse" 2016, vol. 12 
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Scien� sts, regulators and banking professionals also indicate another concentra� on factor which is of great importance to the soundness of the fi nancial sectorthe concentra� on of foreign ownership in the banking sector. There are many views which indicate advantages of foreign capital infl ow into the banking sector, but also many which point at various dangers of foreign owners obtaining control over domes� c banks. Galbis (1994, pp. 2-3) and Levine (1996, pp. 248-249) claim that entrance of foreign owned banks into the domes� c market improves compe� � on in the means of increasing quality and availability of banking products. Méon and Weill (2003) show that geographical diversifi ca� on is also benefi cial for banking ins� tu� ons themselves and encourage cross-border ac� vity. In their research they have shown that economic cycles of many European countries are not perfectly correlated, and therefore geographical diversifi ca� on might play an important role in reducing banks' overall risk. In their opinion, a company that operates in several countries can limit its exposure to economic shocks and thereby reduce its risk.
However, according to Schoenmaker and Wagner's (2011, p. 23) research, due to the fact that many new EU Member States' banking sectors are dependent on capital from the "old" EU Member States, threat to stability of the euro zone has a strong impact on stability of other European countries. Hills and Hoggarth (2013, pp. 126-128) also point out that cross-border bank fl ows can also give rise to fi nancial stability risk through an increased vulnerability of domes� c banks to external shocks. They also suggest that banks' increasing reliance on borrowing from abroad, especially from other banks and from their groups and parent en� � es, made them more vulnerable to funding risk and to shortage in foreign currency. Allen et al. (2011, p. 50) came to the conclusion that especially a shock to the capital base of parent banks may result in lower cross-border fl ows to their subsidiaries. As an example, they pointed at the 2007+ subprime crisis, which fi rst undermined the equity posi� on of the US banks, and then through the contagion eff ect, aff ected nega� vely equity posi� ons of banks around the globe. What is also worth no� ng is that a� er the subprime crisis the importance of state capital in the banking sectors around the globe rose signifi cantly, as governments had to bail out the bankrup� ng private banks with public money (Pawłowska, 2014b, p. 104) .
Taking the abovemen� oned into considera� on, especially the regulators face the challenge of deciding the consequences of ownership structure -is there an impact on the sector's soundness if banks are owned locally or are foreign owned?
S P
One of the main structural changes which aff ects the concentra� on levels in a banking market are mergers & acquisi� ons. The M&A process has caused both a decrease in the number of banking ins� tu� ons and, at the same � me, an increase in market concentra� on and the size of the en� � es. The Polish banking sector is aff ected by this process as well, in the last years, mainly due to the 2007+ crisis. However, M&A have been present in the Polish sector even beforehand, fi rstly a� er the priva� za� on process and then a� er the accession of Poland to the EU.
In the mid-1990s, the main driver of consolida� on in the banking sector in Poland was the takeover of banks in poor fi nancial and economic condi� ons by investors with a strong capital base, as the overall level of own funds in the banking sector in Poland was low (Pawłowska, 2014b , p. 127). In 1997 -2001 M&As between private commercial banks took place in Poland. These transac� ons were a deriva� ve of the priva� za� on process, opening the market to foreign investors and global M&As. The main foreign players which entered the Polish banking market via M&As (through which they have established their subsidiaries) were, among others: KBC (Belgium), Ci� bank (USA), Deutsche Bank and HypoVereinsbank (both from Germany). The second signifi cant wave of consolida� on in the banking sector hit Poland as a result of the subprime crisis, as some strategic foreign investors of banks in Poland had to reduce their ac� vity in foreign markets and decided to sell their Polish subsidiaries in order to restructure their ac� vity (Polish Financial Supervision Authority [PFSA], 2013, p. 11).The ongoing consolida� on of the banking sector in Poland, "e- Finanse" 2016, vol. 12 
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The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme together with the principle of single authoriza� on 1 , which introduced the possibility of conver� ng a subsidiary of a foreign bank to its branch, caused a signifi cant decrease in the number of commercial banks opera� ng in Poland (see chart below).
Due to the abovemen� oned structural changes in the banking sector in Poland, the level of concentra� on (in terms of, inter alia, assets, loan por� olio, deposits from non-fi nancial sector) was changing as well. When discussing the concentra� on ra� os in the Polish banking sector, the two most common indicators of the sector concentra� on (Koutsomanoli-Fillipaki&Staikouras, 2006, p. 448) will be used: the k-bank concentra� on ra� os (CRk) and the Herfi ndahl-Hirschman Index (HHI). The CRkra� o sums the shares of k largest banks in the overall value of the market (or its par� cular segment). The HHI is the sum of squared shares of individual banks. This index has an upper value of 10,000 in the case of a monopolist bank and on the other hand it tends to 0 in the case of a large number of very small banks. The CR5 and CR10 indexes in terms ofassets and the HHI index for the banking sector in Poland in years 2007-2014 are presented in the chart below.
When analysing the concentra� on ra� os of the banking sector in Poland one has to no� ce the slightdecrease of concentra� on in the years 2009-2011, which was mainly due to a slowdown in the consolida� on. In turn in the years 2012-2014 the concentra� on started to rise again. However, even though the number of banks opera� ng in Poland has signifi cantly decreased and in the last years the level of concentra� on slightly fl uctuated, in the long term the level of concentra� on of our domes� c banking sector is stable with an upward trend (as may be seen in Chart 3). 
The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme What is of great signifi cance is that in the last years we have witnessed M&As between key players in the Polish market (also between banks among the top 15). The key takeovers in the banking sector in Poland in the last years, together with changes in concentra� on levels, as well as the size of the newly formed ins� tu� on, are portrayed in Table 1. A signifi cant rise in the concentra� on ra� o took place in 2014 -it was mainly caused by the takeover of Nordea Bank Polska SA by PKO BP SA, the biggest bank in Poland. That explains the rise of the CR5 ra� o by 2.4 pp and a 12% rise of the HHI. Due to that merger, a bank with total assets amoun� ng to 243 761 was established, and therefore PKO BP SA strengthened its posi� on as the biggest bank in Poland.
O P
The current ownership structure of the banking sector in Poland is the result of past experiences, mainly the priva� za� on process.The economy in Poland in the 1980s was characterized by state ownership and central planning. The liberaliza� on of the banking sector required 
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The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme its de-monopoliza� on and changes in its ownership structure. The Polish banking sector, due to liberaliza� on of the licensing process, infl ow of foreign capital and priva� za� on, became a sector with domina� on of private ownership, mainly foreign. The regulators hoped that credible foreign investors would bring with them a strong capital base, know-how, improved management and advanced banking products. Since the mid-1990s, Poland has been playing the role of a host country for mul� ple banks from a number of countries in Europe and from the USA. In the following years changes in the ownership structure and the foreign capital domina� on were present due to the internal processes in the banking sector -an increase of share because of M&A and ownership changes in foreign markets (Kornasiewicz&Pugacewicz-Kowalska, 2002) . The licensing process in Poland was oriented towards acquiring investors with a credible and strong capital base, therefore interna� onal banking groups with a strong capital base were welcomed. Of great importance was also the fact of Poland joining the EU in 2004, which intensifi ed cross-border capital fl ows and FDI (Pawłowska, 2014a, p. 20) . As a result of all of the abovemen� oned prac� ces and systemic changes, the dominant posi� on of foreign capital in banks in Poland was established.
As of the end of 2014, there were 38 commercial banks opera� ng in Poland with 28 of them being banks controlled by foreign investors. There were also 28 branches of credit ins� tu� ons, fully controlled by their foreign investors, however they only cons� tuted 2,15% of the banking sector's assets. The share of assets of the banking sector in Poland controlled by foreign investors as opposed to the Polish ownership in the last 8 years is portrayed in the chart below.
In the analysed period, only with the excep� on of 2008 when the share of assets controlled by foreign investors rose to 72.3% due to the entrance of two new banks with foreign capital: Alior Bank and Allianz Bank Polska, the share of assets owned by foreign investors was slowly diminishing. As of the end of 2014, 61.5% of the banking sector in Poland's assets have been controlled by foreign capital. The increase of assets owned by domes� c investors in 2014 was mainly due to the takeover of Nordea Bank by PKO BP.
The scale of engagement and signifi cance of foreign capital in the banking sector in Poland is also portrayed by the share of ownership structure of 10 biggest banks (in terms of assets) opera� ng in Poland. As of the end of 2014, out of the 10 biggest en� � es, 7 of them were controlled by foreign en� � es (6 of them from the EU and 1 from the USA). The share of these 7 foreign-owned banks in the 10 biggest is at the level of 64.54%. The detailed ownership structure of the 10 biggest banks in Poland, together with source of capital and with indicated strategic investor is presented in the table below. 
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The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme decided to leave the Polish banking sector. However, foreign ownership in Poland is well diversifi ed: capital from only 2 foreign countries exceeds a 10% share of overall assets. As of the end of 2014, foreign investors from 17 diff erent countries had controlling interest in banks opera� ng in Poland, with a domina� ng share of investors from Italy, Germany, Spain and the Netherlands.
C -P ' E
As it has already been described in the fi rst sec� on of this ar� cle, no consensus has been reached in the specialized scien� fi c literature as to whether concentra� on endangers fi nancial soundness orsupports it. However, the aim of this ar� cle is to assess the stability of the banking sector in Poland in current concentra� on and structural condi� on. There are 4 main methods of assessing and measuring stability of the fi nancial sector: stability indicators, aggregated indexes, stress tes� ng, network analysis and modelling. For the means of this ar� cle, the fi nancial stability ra� os method will be used. This assessment uses various groups of stability indicators (also known as fi nancial soundness indicators -FSI) -Szczepańska groups them into three categories: indicators for banking systems, macroeconomic indicators and fi nancial market indicators (Szczepańska, 2008, p. 171) . FSI can be calculated in accordance with various methodologies, e.g. according to the IMF the most signifi cant indicators regarding banking sectors include: quality of assets and capital, profi tability and liquidity (Smaga, 2014, p. 32 On the basis of the indicators listed above, there seem to be no threat of destabiliza� on of the banking sector in Poland. The fi ve biggest banks, which as of the end of 2014 cons� tuted almost half of the market's assets (CR 5 =48,5%), were in line with pruden� al requirements regarding capital levels and liquidity and were profi table. Also, their loan por� olios were of good quality and did not stand out from the sector's average. It seems that the obtained level of asset concentra� on in the banking sector in Poland does not pose a threat to its stability under current economic condi� ons, as there is no evidence of stability disrup� on. The Na� onal Bank of Poland (2014) and the PFSA (2014) in their reports underline the soundnessof the Polish banking market. Also,the IMF (2013) assessed the Polish fi nancial sector as resilient, profi table, well-capitalized and liquid.
However, even though all of the stability ra� os in 2011 and Kozak, S. (2013 .
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The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme the banking sector in Poland are sa� sfactory and the sector's condi� on is described as stable, on 13 June 2013 the na� onal supervisor -Polish Financial Supervision Authority, issued a special announcement regarding the asset concentra� on in the Polish fi nancial market (PFSA, 2013) . According to the PFSA,at that � me the level of concentra� on in the Polish banking sector was close to op� mum. The supervisor emphasized that from the point of view of the systemic risk and the safety of the sector, it is of great importance that there are no banking ins� tu� ons in Poland which could be considered too big (and therefore their eventual problems could not be solved with na� onal crisis management instruments). In this statement the PFSA indicated that any a� empt at further consolida� on especially among the big banks (signifi cant to the Polish sector) would be met with a reserved reac� on and will be precisely analysed (both in terms of impact on the involved en� � es as well as on the level of systemic risk). However, one has to note that the "op� mal level" has never been quan� fi ed or specifi ed in any way.
The abovemen� oned statement has been a signal sent to the market that further consolida� on is not a desired means of growth and a way of poin� ng out that high concentra� on in the banking sector may be a cause of systemic risks. According to the regulator, the banking sector in Poland is almost concentrated enough and there is not much space for further consolida� on. However, when drawing conclusions regarding the banking sector situa� on it is of great advantage to compare it with situa� ons in other countries. In the case of Poland the most natural peer group are the EU Member States.
Taking into considera� on the result presented in the chart above, it would seem that there is s� ll a lot of space available for further consolida� on in Poland. As of DANE_tcm75-33691.xlsx (12.11.2015) Source: Own elaborati on based on banks' annual reports as of 31.12.2014 31.12. "e-Finanse" 2016 
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The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme the end of 2014, the CR 5 in Poland was at 48.5% and with the EU-28 average of 61.03%, Poland was in the group of countries with the lowest concentra� on ra� o, near France, Ireland, Italy, Great Britain, Austria, Germany and Luxembourg. On the other hand, some countries with well-developed banking markets are characterized by higher concentra� on (e.g. Portugal or Sweden). A very high level of concentra� on can be observed also in the Netherlands with CR 5 at 85%. The Dutch banking sector is one of the biggest and most-developed in Europe. However, the Dutch central bank -De Nederlandsche Bank (2015) -in its report Perspecti ve on the structure of the Dutch banking sector also pointed out that the Dutch banking sector should become more diverse and more compe� � ve, which will increase the soundness and effi ciency of banking services. The central bank pointed out that the failure of a bank with a large market share could pose a threat to the stability of banking services in these condi� ons. DNB admi� ed that it welcomes the entry of new market par� cipants.
The banking sector with the highest CR 5 ra� o among all of the EU Member States is Greece, with the ra� o levelling at 94,1%. The increasing banking sector concentra� on in Greece is a result of deep banking sector restructuring processes, as larger banks acted as consolidators in resolu� ons of non-viable en� � es, and of withdrawal of foreign players. The turmoil happening in the banking sector in Greece resulted in decrease in opera� ng profi t and capital decline (European Central Bank, 2014, p. 23, 28) . Also, the NPL/loans ra� o is at an excep� onally high level of 55% with an average 41% at Greece's four biggest banks (Bird, 2015) . Due to a very high concentra� on ra� o, a possible bankruptcy of one of the Greek banks would be destruc� ve to the whole sector.
Due to the poor situa� on in the Greek economy and its banking sector, on 8 July 2015 Greece requested stability support in the form of an ESM loan, which was assessed by the European Commission in liaison with the ECB. One of the arguments in favour of gran� ng the loan was that "Greek banks s� ll have a number of branches and subsidiaries in other countries which could cause spillover eff ects. (…) In some of the EU member states Greek banks' subsidiaries account for 15-25% of the local banking sector which make them systemically important. Adverse development in the Greek banking sector has the poten� al to create fi nancial instability in these countries" (European Commission, 2015, p. 5 ). This argument especially shows that there is one more important factor which needs to be taken into considera� on while deciding about further market entry by other banks and further consolida� on -it is the factor of geographic concentra� on -namely the share of capital coming from foreign countries in the domes� c banking sector, especially due to the ever-present contagion eff ect as well as due to numerous linkages of foreign subsidiaries with their parent groups.
As portrayed in the third sec� on of this ar� cle, the Polish banking sector is dominated by banks with foreign strategic investors. These banks are subsidiaries of European or worldwide banking groups. Any eventual 
The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme problems of these banking groups would lead to disrup� ons not only in the group's home country, but in the host countries (including Poland) as well (IwaniczDrozdowska, 2008, p. 42) . So far, the present ownership structure has not played any threatening role to the soundness of the banking market in Poland, however, there have been some factors which highlight the importance of diversifying the ownership structure.
Due to connec� ons between interna� onal banking groups, there are many funding fl ows between en� � es. Polish banks, which are members of interna� onal groups and have foreign parent banks, are to a high degree fi nanced through funding from the group: deposits from the fi nancial sector, loans, subordinated debts, etc. There is a high possibility that in the case of any poten� al problem, the level of funding received from the group may decrease and in turn aff ect liquidity in Polish subsidiaries. Currently many parent banks of Polish subsidiaries s� ll face problems resul� ng from the fi nancial crisis. For example, recently Commerzbank AG (owner of mBank SA) and Deutsche Bank AG (owner of Deutsche Bank Polska SA) have paid enormous se� lements (in height of 1.45 bn USD and 2.5 bn USD respec� vely), which may have an impact on the fi nancial situa� on of their respec� ve groups. Any poten� al results regarding Polish subsidiaries will have to be determined in the future. Pawłowska, Serwa and Zajączkowski (2014, p. 4) analysed how funding liquidity shocks, which aff ected large interna� onal banks, were transmi� ed to Polish subsidiaries and branches in recent years. They examined the liquidity shocks caused by the 2007+ fi nancial crisis. At the end of 2008 there was a sudden deprecia� on of the PLN (by more than 30% against euro), which quickly increased the value of assets (e.g. foreign currency loans). Only a por� on of a large por� olio of foreign currency loans (mostly long-term mortgage loans) was fi nanced with liabili� es in foreign currencies and the resul� ng open foreign exchange posi� on on the balance sheets of Polish banks was hedged with foreign exchange deriva� ves (FX swaps and CIRS). The deprecia� on of local currency increased funding needs of the Polish banks. At the same � me the interbank market froze and deposit transac� ons were almost nonexistent. This fi rst wave of shocks caused temporary funding problems for Polish banks, however most of the foreign parents were able to provide addi� onal funding (especially in foreign currencies) to their subsidiaries or branches. The result of the constructed econometric model suggests that "the intragroup links between banking ins� tu� ons can serve both as an important channel for interna� onal transmission of liquidity shocks and as a stabilizing mechanism during liquidity crises". The PFSA's reports (2009, 2010) state that during the period 2008-2009 the liquidity in the Polish banking sector was sa� sfactory and almost all of the banks were in line with na� onal regulatory limits regarding the liquidity -only incidental breaches have been reported. However, the IMF while concluding the Financial System Stability Assessment report in Poland pointed out that across the years funding from parent banks is declining on the Polish market (which is a posi� ve trend, since banks rely more on domes� c funding). As that happens, the banks due to currency mismatches have to increasingly hedge their exposures with FX swaps -which are less stable (IMF, 2013, pp. 15-16) .
The banking sector in Poland has also been aff ected by the restructuring process ofsome European banks due to the fi nancial crisis and therefore we have witnessed foreign player withdrawal from the banking sector in Poland in recent years. It is another example of transmissions of problems of parent ins� tu� ons/crossborder banking groups into the Polish banking sector. The level of risk stemming from the ownership of the banking sector in Poland has also been assessed by Kawalec and Gozdek (2012) . They point out that parent banks of Polish subsidiaries were strongly hit by the fi nancial crisis and had to use government aid. According to the authors, this is the main factor why from 4Q2008 un� l 2Q2010 foreign owned banks opera� ng in Poland reduced availability of corporate loans, as they were obliged to strive for improvement of consolidated capital adequacy ra� os. At the same � me, the state-owned PKO BP SA increased the volume of granted corporate loans. In the years 2009-2010 foreign-owned banks decreased their corporate loans por� olios by 12,5% (Kawalec&Gozdek, 2012, p. 51) . "e-Finanse" 2016, vol. 12 
The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme Due to all of the abovemen� oned arguments, the ownership structure of the banking sectors, as well as the geographic concentra� on of foreign capital, are of greatest importance. Hypothe� cally speaking, if there is a signifi cant number of banks with foreign investors coming from one country -there is a high risk that if there is a crisis in that country that due to the spillover eff ect the consequences will be present in the host country as well. Looking at various experiences of other EU countries, regulators aim at diversifi ca� on of geographic structure or at mi� ga� ng the geographic concentra� on risk. In the case of the Netherlands, foreign banks do not play a prominent role. In 2009 the Netherlands ranked as fi rst in Europe in terms of dominance of domes� c banking players. As of the end of 2014, approximately 10% of Dutch banking assets were owned by foreign investors, of which 85% originated from the EU. However, in July 2015 the Dutch central bank encouraged foreign investors to enter the Dutch banking market with the aim to increase diversity and compe� � on in order to maintain stability of the sector.
On the other hand, the Western Balkan region is characterized by very high asset concentra� on and share of foreign capital. One of the countries belonging to this region is Albania, with 90% of total banking assets held by foreign investors with the largest fi ve banks holding about three-quarters of system assets and deposits. Over 6,5% of the sector's assets were held by Greek parent banks, which due to their internal problems have also cut lending in their host countries (in the case of Albania by 20%), which poses a threat to Albania's sector stability. The IMF, while assessing stability of the Albanian banking sector stated that diffi cul� es in parent countries can aff ect Albanianins� tu� ons through direct contagion, defunding pressures, or higher NPLs (IMF, 2014, p. 14) .
Another example of high asset and geographic concentra� on are Bal� c and Nordic countries, whose banking sectors are very interwoven, with a few large banks domina� ng this region. The three largest Scandinavian banks: SEB, Swedbank and DnB NORD, controlled thelargest share of the Bal� c States' banking system assets -at the end of 2009, Scandinavian bank groups together had around 75% of the total Bal� c countries banking system's assets under their control. As of 1Q2011 98% of assets in the Estonian banking sector was held by foreign players and the biggest bank in Estonia, Swedbank Tallinn, had a share of 78.5% in the domes� c banking sector assets (Markiewicz, 2011, p. 11) . Also, the three biggest Lithuanian banks are Scandinavian.The Bal� c countries were strongly hit by 2007+ fi nancial crisis, with considerable credit losses, with the biggest losses reported by Scandinavian parent banks. In 2009 Swedbank and SEB groups accounted their euro loan por� olio impairment losses for respec� vely EUR 2.4 bn and EUR 1.2 bn, of which 61% and 78% derived from the Bal� c countries (Markiewicz, 2011, p. 15 Denmark, Estonia, Finland, Iceland, Latvia, Lithuania, Norway and Sweden. This Memorandum of Understanding strengthens the preparedness for dealing with cross-border fi nancial stability issues in the Nordic-Bal� c region, as it has been established to facilitate the management and resolu� on of cross border systemic crises in this region. One of the provisions of the abovemen� oned agreement states that "The Par� es have signed this agreement in recogni� on of the fact that a fi nancial crisis involving a Relevant Financial Group could pose a threat to the stability of the fi nancial system in several of their countries. The Par� es therefore commit themselves to best eff orts to follow the spirit of this agreement when coopera� ng in the management and resolu� on of a crisis situa� on". Any problems of a domes� c nature are excluded from this coopera� on agreement. The idea of this burden-sharing scheme is to share both benefi ts and costs of an integrated banking system among the countries in the Nordic and Bal� c region. The Bal� c and Nordic countries have thus recognized the geographic concentra� on risk in their banking sectors and have taken steps to mi� gate the generated cross-border banking risk in their region.
C
The issue of banking sector asset and ownership concentra� on is of interest to regulators and others concerned about poten� al market disrup� on. This issue is also widely discussed in appropriate economic literature. Yet s� ll no consensus has been reached regarding the link between banking concentra� on and fi nancial soundness, "e- Finanse" 2016, vol. 12 
relationship between concentration of the banking sector in Poland and its soundness
The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme as both empirical evidence and economic theory provide confl ic� ng predic� ons as to whether concentrated banking sectors are more or less stable. However, it is without a doubt that due to the intensifi ca� on of crossborder banking, the intragroup links serve as a channel for shock transmission and may lead to a spillover eff ect. As it has been proved in the ar� cle, the regulators encourage market diversifi ca� on in the banking sector concentra� on, either by invi� ng foreign capital into highly concentrated markets with dominance of domes� c banking players (the case of the Netherlands) or by trying to mi� gate risk generated by the dominance of geographically concentrated cross-border banking (as in the case of the coopera� on agreement established in Bal� c and Nordic States). The analysis of empirical evidence carried out in this study confi rmed the thesis that limited concentra� on with diversifi ca� on of the ownership structure favours stability of a banking system. An analysis of how the Polish banking market has changed throughout the years has proved that there has been a slight increase in asset concentra� on. Yet our domes� c sector, with CR 5 at 48.5%, is way below the EU-28 average, therefore according to various experts, leaving a lot of space for further consolida� on. As for the structure of ownership, the Polish banking sector is strongly dominated by banks owned by foreign players (68.5% as of the end of 2014), with geographically diversifi ed sources of capital -coming from 17 countries (however most of them from the EU). Nonetheless, the PFSA in 2013 issued a statement to the eff ect that the concentra� on of the banking sector in Poland is op� mal and from the point of view of systemic risk, it is of great importance that there are no banking ins� tu� ons in Poland which could be considered too large. Some experts even point out that the geographical diversifi ca� on of parent banks of Polish subsidiaries and their diff erent characteris� cs helped the domes� c fi nancial system to remain stablethrough the 2007+ fi nancial crisis (Pawłowska et al., 2014, p. 21) .
